This study examines the nature of public participation in implementing household source reduction of municipal solid waste in order to inform the development of waste policy. The objectives are to determine the degree of public participation in household source reduction, the importance given to this waste strategy relative to other waste management approaches with an emphasis on recycling, but also including landfilling and incineration, the motivations behind its practice and the demographic and attitudinal correlates of its practitioners. The method used was a telephone survey of residents in a community in Connecticut, U.S.A. The results were analysed using descriptive and correlational statistics.
Introduction
The garbage problem, unlike most environmental problems such as global warming, ozone depletion, deforestation and loss of biodiversity, is one that the American public is not only interested in, and knowledgeable and concerned about, but is often able to participate directly in its solution (Roberts 1990) . This has been shown, for example, in the high levels of public support for and participation in recycling programmes (De Young 1990; Folz 1991; Khator 1993) .
Policy analysts are increasingly recognizing the great potential of source reduction for use in helping to resolve the garbage problem (Goldberg 1990 ; National Governore Association 1990; Grogan & Schwartz 1991; World Wildlife Fund 1991; Levenson 1993: . , MS W policy and public parzicipazion reduction, re-use and recycling be favoured from an environmental standpoint, but public opposition to living near undesirable waste disposal facilities, commonly labelled NIMBY, has made these strategies necessities in many areas as the political and economic costs of locating facilities are not only prohibitive, but few efforts succeed (O'Hare er al. 1983; Portney 1991 ). An alternative view of the relationship of waste management options is that source redudtion should not necessarily be included at the top of the hierarchy but should be totally distinct (Ervin 1991 ). This division is based on the notion that one set of policies, incineration, landfilling and recycling, is based on management of waste while the other policy category, source reduction, is based on prevention.
Source reduction -
Source reduction is "the prevention of waste at its source by redesigning products or changing patterns of production and consumption" (Conn 1988) . Despite this straightforward definition, source reduction remains a commonly confused and often elusive concept. The definition used here is the reduction of either the toxicity, volume, or weight of a material used in a product, the increase in the lifetime of a product, the substitution of re-usable products for single use ones or the reduction in the overall consumption of goods (Conn 1988; Sherman 1991) . Source reduction, waste reduction, waste minimization, and pollution prevention are all terms which are often used interchangeably. Despite a lack of standard definitions, wzste policy analysts consider them to be distinct (Cross 1992) . Source reduction is commonly distinguished from waste reduction and waste minimization in that activities such as recycling and composting are considered to be waste reduction and minimizationactivities as they reduce the amount of waste that needs to be disposed of in landfills .
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or incinerators, but do not reduce the amount of waste that is initially produced. Pollution prevention refers to activities oriented towards prevention of the release of waste into a variety of media such as air, water and land, while source reduction is usually applied specifically to municipal waste. Pollution prevention is a strategy which is only usually applied to businesses while source reduction also includes the public as a target of policy (Conn 1988) .
Source reduction efforts have emerged on the policy making agenda primarily in the last few years, although some types of reduction, such as using less aluminum in aluminum cans, have been occurring for many years'. States are only just beginning to set source reduction goals, in marked contrast to the 42 states which have recycling goals (Anon. 1993)3. The diffculty in conceptualizing source reduction has also led to implementation problems (Andress 1990) . Institutional structures which are designed to manage waste may be less effective when charged with preventing production of waste. Stakeholders, such as recycling and collection companies, may support waste management methods such as recycling and incineration but it is difficult to identify those who benefit from generating less waste. In fact, one can argue that this problem is similar to those where the benefits are diffuse and accrue to society as a whole but the costs, in terms of loss of waste to manage as well as a lower demand for natural resources, are concentrated on a few'. This can result in organizational behaviour to oppose source reduction efforts and little efforts to support it.
The extent of public attitudes towards and participation in source reduction remains little known. A search of national public opinion polling results indicates that only a few questions of those concerning solid waste explicitly referred to source reduction (Roper 1991 (Roper , 1985 ORS Publishing 1992) '. One finding was that 58% of respondents felt that it was more important to reduce solid waste rather than protect merchandise with Styrofoam packaging (Roper Organization 199 1). Over 90% of respondents indicated a willingness to give up throw away items such as disposable diapers and disposable erasers to reduce waste and conserve resources (L.A. Times 1989). However, when the public was asked to choose between reduced solid waste or the security of food, beverages, and non-prescription medicines, 76% preferred ensuring that products have not been tampered with (Roper Organization 1991) .
There is some behavioural evidence of public participation in source reduction (Reschovsky & Stone 1994; Miranda et af. 1994) . Variable rate waste disposal programmes, where the prices paid for disposal are tied to the amount of waste generated, have resulted in some communities reducing the amount of waste they generate by 2The major source reduction legislation is the Pollution Prevention Act of 1990. This authorized the EPA to establish an office to co-ordinate pollution prevention activities and to give grants to states to further their source reduction efforts. The EPA has continued to try to integrate pollution prevention as an "ethic" throughout its activities and has indicated that the activity is of highest priority. placed above recycling and other management methods (Habicht 1992 'This type of problem seems to fit within the bounds of two categories of policy problems characterized in James Q. Wilson's typology of the politics of policy making (Wilson 1973) . It requires both majoritarian politics as the benefits and costs can be considered diffuse but also entrepreneurial politics as the costs can be concentrated as well.
5To determine the nature of public attitudes towards waste, searches were done of two major public opinion on-line databases: POLL and INSIGHT. POLL (Roper Organization 1985-93) (Goldberg 1990; Skumatz 1991) 6. How the public actually reduces the amount of waste it produces, remains unclear.
Recycling and re-me
The recycling literature is of value for examining public response to source reduction due to some strong similarities between the two activities and the more extensive nature of research on recycling. TWO of the major areas of focus of the literature concerning public participation in recycling are studies of attitudes and behaviour towards recycling and examinations of the institutional, community and policy components which lead to success or failure of recycling programmes. This study primarily uses the findings of the attitudinal and behavioural studies as a basis for its own examination. It then uses these results to develop policy implications which are consistent with the recycling programme-related findings.
Public support for recycling, as measured by opinion, tends to be very high, often over 85% (De Young 1990) . Recycling participation rates show considerable variation with one review of several programmes showing rates of 5486% (De Young 1990) . These rates also vary with type of material recycled, such as newspapers and cans and bottles. What is particularly interesting about the high participation rates in recycling is that the public receives few tangible immediate benefits while the community as a whole receives longer term benefits in environmental protection and conservation of resources. This allocation of costs and benefits seems likely to result in little rather than much public participation. One explanation for the high level of participation in recycling is that it relects largely intrinsic motivations such as personal satisfactions related to participating in an activity to conserve resources and be frugal (De Young 1985 -86, 1986 ) and "because it seems like the right thing to do" (De Young 1990)'. The importance of intrinsic motivations is underscored by their longevity relative to external ones. One study of paper recycling showed that when external rewards, such as monetary incentives, are removed, there was an immediate return to baseline levels of participation (Witmer & Geller 1976) .
There are few strong correlations between socioeconomic variables and the degree of recycling which are consistently found in the literature (Mersky & Mathew 1989; Vining 8c Ebreo 1990; Granzin & Olsen 1991) . The lack of significant relationships leads to the conclusion that the specific recycling policies adopted, such as establishing a recycling goal and providing curbside collection, and the process of implementing these programmes as well as the personal values of the participants are of far more importance and significance than socio-economic variables as predictors of recycling programme success.
Gaps in understanding of public involvement in source reduction
The National Govemors Association (1990) concluded that "the public's contribution to source reduction is limited by a lack of awareness of both the need for source reduction and the ways to reduce discards from households and commercial establishments". Allaway (1992) indicated that the public has low public awareness of source reduction relative to recycling. Ervin (1991) declared that source reduction will require fundamental societal shifts in attitudes and behaviour. There is little empirical evidence which can be used to assess the validity of these statements or to gain a baseline understanding of public attitudes and behaviour. This lack of information is particularly glaring given that a significant amount of the success of community recycling and other waste management programmes can be attributed to public participation (Geller & Lehman 1986; Owens et ul. 1991) . Furthermore, source reduction efforts will require public support if policies are to be formulated and implemented.
A wide range of questions relating to source reduction remains to be answered. What does the public think source reduction is? Does the public recognize toxicity as an important part of reduction? What methods are available to the public to practice source reduction? How important does the public view source reduction as a solution to the waste problem, particularly relative to other waste management strategies? How much does the public currently participate in efforts to reduce the amount of solid waste? What motivates this participation? This paper will attempt to answer these questions.
Goals and hypotheses
The goal of this study is to inform waste policy by examining the nature of public participation in and attitudes towards source reduction, within the context of a comprehensive waste management strategy. A number of specific objectives were developed to meet this goal. One is to measure rates of participation in a variety of types of source reduction activities such as using laundry detergent refills and taking one's own bag to the grocery store. A second objective is to determine how public attitudes towards waste reduction compare to other waste management approaches. A third objective is to determine the motivations leading to source reduction support and participation. A final objective is to examine the correlation of participation in source reduction with several demographic variables such as age and gender. A number of specific hypotheses were constructed to achieve these objectives:
(1) The public has little recognition of the waste problem as being one of either over-generation or toxicity. The mechanism to account for this attitude is both the newness of the problem and the dficulty of conceptualizing nor producing waste relative to conceptualizing munuging it.
(2) Recycling activities have greater levels of public support and participation than do source reduction activities. This contention has a similar proposed mechanism as does the first hypothesis. (3) Source reduction behaviour will be more widely practiced when it is less costly to the consumer. Actions which occur at the point of sale, such as refusing a bag at a store if not needed, will be more widely practised than those which require advance effort, such as bringing one's own bag to the store. This indicates that personal costs and convenience do influence action. (4) Intrinsic rewards, such as the satisfaction of conserving resources, will motivate source reduction activities. (5) Demographic and socioeconomic variables, within the community context studied, are not expected to show strong correlations with source reduction activity. The residents were chosen randomly from a current telephone directory. They were verbally asked 17 questions by students assisting in the research. The survey used both Likert-type questions to measure attitudes towards source reduction and recycling, and self-reported measures of both waste management behaviour and of demographic variables such as age and income. 1990y.
Measures of source reduction
There is a wide range of behavioural activities which can be considered measures of participation in source reduction, depending on how the term is defined. Those that relate to reducing the quantity of waste include backyard composting, buying toothpaste tubes without the outer box, using a cloth handkerchief, buying powdered detergent in a large box instead of several small boxes, and bringing one's own bag'to the store. Measures of source reduction which correspond with reducing the toxicity of waste include replacing moth balls with cedar chips and using recyclable batteries.
Many activities which reduce waste may be motivated by other reasons, such as thriftiness, rather than by an interest in reducing waste. This is particularly true for activities which re-use material. For example, if one saves food containers for re-use, the amount of waste generated is less than using new containers; although less waste generation may not necessarily be the motivation behind this activity. This study only uses such re-use activities when it can be determined that their motivation was primarily Source reduction. Taking one's own bag to the store is a re-use activity but its motivation can be considered largely one of reducing waste rather than thriftiness since the cost of grocery bags, for example, is rarely visible in the consumer purchase.
This study used six measures of waste reduction which were intended to measure reduction of either amount or toxicity of waste. These measures were: bringing one's own bag to the grocery store, refusing to take a bag when offered by a store clerk if it is not needed, using cloth diapers as opposed to disposable diapers, reducing the amount of third class or "junk mail" received by making written requests to companies to stop sending material or to remove the individual from mailing lists, using a laundry detergent refill instead of standard laundry packages, and safely disposing of used motor oil'. Even these activities are not motivated solely by an interest in source reduction. For example, one may use cloth diapers due to their lower cost relative to disposable diapers ' Madison's economy relies primarily on manufacturing, agriculture, summer tourism, and commuting by residents to two large cities, New Haven and Hartford. It has an area of 36 square miles and a population density of 430 people per square mile (1 square mile is equivalent to 259 hectares).
Used motor oil is actually a household hazardous waste rather than a municipal one. Nationally between 35-600/0 of households change their own oil and a study in Vermont found that they do so 2.3 times per year (Sinclair et uf. 1993 ). This study also found that each household generates 2.0-2.5 gallons of oil per year. There is no known empirical evidence of how the oil is disposed (1 U.S. gallon is equivalent to 3.791).
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rather than due to the smaller amount of waste they produce". Therefore, a filter question was used in an attempt to separate economic motivations from source reduction ohes.
Data analysis
The results were analysed using both descriptive and correlational statistics. The descriptive statistics provided an estimate of the population means and an error of this estimate for a variety of source reduction activities and attitudes. The sample size was such that for questions with only two possible responses, there is a 95% chance that the response falls within 9.2% of the true population parameter".
The correlational statistics were intended to determine the significance and size of correlations between source reduction attitudes and behaviour with a variety of attitudinal and socio-economic variables. For example, this analysis allowed the determination of the correlation between recycling attitude and behaviour. Spearman's rho was used as the measure of correlation, as the scales used to measure attitudes towards source recycling and reduction were ordinal rather than interval. The measure of source reduction behaviour used was the number of source reduction activities practiced.
Results
Response rate and characteristics
The survey response was 85% of individuals at phone numbers dialled, an extremely high rate for telephoning survey research (Lavrakas 1993). This was likely due to the high interest held by the public in the waste issue, the selection of a stable and uniform community as the case of study, the interviewers' identification of themselves as students doing a research project, and the use of a.current phone book as a source of telephone numbers.
Three demographic variables, age, educational level and gender, were measured. The mean age of respondents was 48 years, with the distribution of respondents divided relatively evenly between six age classes (1 8-29, 30-39,4049, 50-59, 60-69, and 70-86 years of age). Sixty-five percent of respondents had some college education and 19% had some graduate education. Fifty-eight percent of the respondents were women and 42% were men. These characteristics indicate that the sample was slightly older and better educated with a greater proportion of females than the populations of both the town of Madison and State of Connecticut (US. Department of Commerce 1990).
Public recognition of the problem and solution
Effective policy solutions require accurate perceptions of the problem and solutions. Public support for source reduction must therefore depend on the public perceiving l o m e analysis of waste from diapers has been controversial. A study by Arthur D. Little (1991) indicated that when a life cycle approach is taken to evaluating all the costs of re-usable diapers such as water pollution and energy use, they are equivalent to disposable diapers in terms of environmental impact. A study by Carl Lehrburger, using a life cycle approach but different assumptions. found that cloth diapers were environmentally superior to disposable ones (Lehrburger 1988). Furthermore, disposable diapers make up only a small part of the waste stream with some estimates finding diapers to be 1% of the components in landfills (Rathje 1 9 8 9~; Suflita ef 01. 1992). that the over-generation of waste is a problem. In order to test this awareness, a question was posed as to how important individuals felt it was to reduce the amount of waste produced, rather than simply dispose of it safely at low expense. Eighty percent of respondents indicated that they felt that it was very important to produce less garbage. The survey results also indicated a public recognition that reducing toxicity ofwaste is important. Over 80% of respondents thought it very important that packaging be safe for disposal in the environment. The public also indicated an accurate assessment of the amount of MSW generated per person per day. The mean of the waste generation estimates was 3.6 pounds (1.6 kg) per person per day. This is relatively close to the national average of 4.1 pounds (1.9 kg) per person per day (U.S. EPA 1992) . However, a significant number of respondents believed that they produced relatively little waste, with over one-quarter of the respondents indicating they produced less than 1 pound (0.45 kg) per person per day of waste (Fig. 1). 
Type and frequency of source reduction activities
There was considerable variation in the degree of participation in the different types of source reduction. It was hypothesized that those source reduction activities requiring less cost, as determined by degree of effort by the individual, would have greater levels of participation. The data indicate that this was indeed the case (Fig. 2) . Only 23% of respondents indicated that they brought their own bags to the grocery store. Even of those who brought their own bag, this activity was relatively infrequent with almost 80% of respondents bringing their own bag less than one-quarter of the time (Table 2) . Only 17% of respondents wrote to companies to reduce the amount of third class mail they received.
There was much greater participation in source reduction activities which occurred at point of purchase, requiring less effort. Seventy-one percent of respondents refused to take a bag at a store if it was not needed and over 33% of these stated they did this 100% of the time. Forty percent of respondents indicated that their family uses laundry detergent refills instead of standard laundry packages and one-half of these participated in this activity 100% of the time. These findings underscore the greater likelihood of source reduction when the consumer is able to make point of purchase decisions as opposed to being required to invest effort in advance, as in planning ahead or writing a letter to request to be removed from catalogue mailing lists seems to be carried out easily by the consumer.
The use of diapers, though being made at point of purchase, has a significant impact on the consumer after the diaper's purchase, as cloth and disposabie diapers result in differing degrees of both convenience and cost. Of those using diapers, only 25% used cloth diapers with the rest using disposable diapers. To separate economic motivations from source reduction ones, individuals were asked their motivation for using cloth diapers. One-half indicated financial reasons and one-half indicated waste reduction ones as the primary motivation behind the purchase decision.
There are few ways that individuals can reduce the toxicity of their waste other than demanding less toxic packaging and products. One toxic waste reduction measure (whch is also a recycling measure) is the disposal of motor oil in a safe place rathes than in the garbage. Of those who changed their own oil, 82% indicated that they brought their used oil to the town disposal site with only 3% indicating they dumped the oil into the garbage. How accurate this measure is of actual activity remains uncertain as the disposal of oil into the ground or garbage might be considered an illegal activity, thereby resulting in a greater divergence of self-reported from actual behaviour.
Correlates of source reduction attitudes and behaviour
One intent of the study was to examine'the correlates of source reduction activity and behaviour (Table 3 ). One hypothesis being tested was that one of the motivations of source reduction was a perception that individuals recognized that a great deal of waste was produced. This was tested by determining if a correlation existed between the perceived amount of waste generated and participation in or attitudinal support for source reduction. There was no correlation between the attitude towards reduction and the perception of waste produced, and only a slight relation between reduction behaviour and the amount of waste produced. The null finding of the correlation between source reduction attitude and source reduction behaviour may simply reflect the lack of ways to reduce waste or the different costs which source reduction activities impose upon different individuals. It was also hypothesized that, similar to recycling, intrinsic motivations rather than just extrinsic ones would be of importance in motivating source reduction behaviour. This study provides some indirect evidence supporting this contention as the intrinsic measures of conserving natural resources, preventing pollution and preventing litter were chosen by almost 80% of respondents as motivations for source reduction (Table  4) . Only 57% of respondents felt that reducing taxes was an important motivation for reducing garbage. This finding indicates that the public fails to recognize the linkage between greater waste generation and the filling and closing of many landfills resulting in a need for additional, often costly, disposal sites.
Generally the correlation between source reduction attitudes and behaviour and the demographic variables of age, gender aad education were slight. Females were slightly more likely than males to practice source reduction. This result could reflect the measure of source reduction used if females are more likely than males to do the shopping in this community, as the measure was weighted towards food shopping. Older people were slightly more likely to practice source reduction as well. These weak correlations are consistent with other findings in the environmental literature of the relatively limited utility of demographic variables as predictors of environmental concern and action (Van Liere & Dunlap 1980; Mohai 1992).
Attitudes towards the waste management hierarchy
There was considerable support for and participation in recycling by the residents of Madison, a finding which is consistent with national and regional results. Furthermore, there was a positive correlation between a supportive attitude toward source reduction and support of recycling. However, support for recycling was often greater thaQ for source reduction (Fig. 3) . Eighty-five percent of respondents felt that recyclins was very important, a level significantly higher. than the 59% who indicated that source reduction was very important (2 = 25.0, P = 0.01 5).
Participation in recycling activities also tended to be greater than source reduction participation. Eighty-four percent of respondents claimed they recycled all their used cans and bottles and 87% indicated they recycled 100% of their used newspaper. It Seems likely that these high levels of participation are partly attributable to the importance placed on the activity and partly due to the existence of mechanisms to facilitate recycling, such as a curb-side collection programme for newspapers, cans and bottles. There was no correlation between recycling attitude and source reduction behaviour.
To test how individuals felt about the relative importance of a more complete range of disposal options, which included incineration and landfilling as well as recycling and source reduction, respondents were asked to rank four hypothetical companies which could be hired to manage Madison's waste, an approach similar to one used by Poirier to examine public acceptance of waste facility siting (Elliott 1984) . Each company was said to specialize in one of the four different reduction-or disposal methods. Source Reduction Inc. was indicated to put its efforts into decreasing the amount of garbage generated. Landfill Inc. was said to have a goal of safely managing and disposing of garbage in landfills. Recycle Inc.'s goal was given as safely managing garbage through recycling. Incineration Inc. proposed to dispose of garbage by burning it. Individuals were asked to rank which of these companies they would like to be hired to manage the town's waste. Eighty percent of respondents chose Source Reduction Inc. or Recycling Inc. as their fkst or second choice (Fig. 4) . Incineration Inc. was chosen as the third choice with Landfill Inc. selected as the last desirable disposal option. Although there was little support for landfilling as a first option, nearly 15% of respondents chose Incineration Inc. as their top choice.
These results indicate a general consistency of public support with the waste hierarchy. Those options which are more desirable in the hierarchy, source reduction and recycling, have significantly greater levels of support than those which are less desirable, landfilling and incineration. However, although the public appears to differentiate between these two general levels of waste management, reductiodrecycling and incineratiodandfilling, it does not clearly distinguish between the strategies within each level, such as between landfilling and incineration or between reduction and recycling. Combined with the results presented earlier, this data suggests that there is greater support for recycling than reduction, but that those among the population who support reduction do so to a greater degree than recycling.
Discussion and policy implications
The exploratory findings of this study are useful in formulating waste management policy. One of the most important findings, and one which was unintended, is that it was discovered that there are few ways to reduce the generation of waste at the home. Though several measures of source reduction were developed for this study, these do not address significant components of the waste stream (Table 1) . Third class mail, for example, is considered one of the major targets of source reduction efforts yet it makes up less than 2% of the waste". It proved even more difficult to identify measures by which the public could reduce the toxicity of waste generated, although this is also an important component of source reduction.
This finding of the difficulty of identifying source reduction activities which can be practiced in the home suggests that, unlike for the case of recycling programmes, the home may not be the appropriate location to implement source reduction strategies. Mechanisms to promote recycling and composting in the home appear to have an opportunity to result in much greater amounts of waste managed than source reduction can. Composting yard and food waste, for example, may be able to divert 25% of the waste from disposal. Furthermore, the study's finding that more people practice source reduction when the personal costs are lower also supports the policy implication that the home may not be the best place to concentrate on source reduction. More effective venues for source reduction may be at the level of the company through addressing packaging and manufacturing and through influencing the purchasing patterns of consumers (Kashmanian et af. 1990; Selke 1991; MacDonald & Vopni 1994). In fact, Germany has significantly reduced packaging waste through its green dot programme by making manufacturers accept their used packaging, although this programme has had some financial difficulties (Fishbein 1994) .
Several other findings of the study also have important policy implications. The finding that the public recognizes source reduction as a part of the waste solution but does not prioritize it significantly higher than recycling is in marked contrast to most waste management programmes and policies which give a clear preference to source reduction goals. The recognition of the importance of source reduction must be increased if this activity is to receive greater public support. This .process must coincide with efforts to increase the recognition by the public that the generation of too much waste is a crucial part of the problem.
As source reduction programmes are developed, they should be informed by the results of what has led to recycling programme success. Providing curb-side collection and bins can result in greatly increased participation rates (Folz 1991; Rescholvsky & Stone 1994) . Recycling programmes that are mandatory (though not necessarily enforced) had twice the participation compared to voluntary programmes (Folz 1991;  "This finding is consistent with that of Gilnreiner (1994) who found that household waste fractions might be reduced by only 10% by source reduction efforts while recycling could reduce it by 4&50"/0.
. Everett & Pierce 1993) . This suggests that mechanisms to facilitate source reduction need to bedeveloped although this process must be done with great care. Rathje (1989) indicates that one cannot simply legislate source reduction without considering how to change public behaviour. Though people will claim that they will practice recycling and source reduction, in practice they often chose convenience and safety. Furthermore, in deciding to legislate, the very real lifestyle changes this might require must be considered.
Research has found that the type and frequency of recycling information provided to the public plays an important part in recycling programme success. Vining & Ebreo (1990) found that recyclers were more knowledgeable than non-recyclers. Canabiss (1993) indicated that the more education methods that are used, the greater is the number of per capita recyclables to be collected. De Young (1988-89) , Shapek (1993) and Vining & Ebreo (1989) also found that the media has a sigmficant effect on recycling rates. One important component of a source reduction programme will therefore be to provide the public with greater levels of information on source reduction. Folz (1991) found that democratizing the process of designing recycling programmes is an important variable in programme success. He indicates that involving the public will increase the programme's credibility, leading to a more permanent change in behaviour. This suggests that the design of a source reduction programme should involve considerable public participation.
Both internal and external incentives have considerable potential as source reduction policy instruments. There is little debate that charging individuals by the volume or weight of waste they wish to dispose will reduce the amount of waste (Hockett ez al. forthcoming). However, the research into recycling suggests that intrinsic motivations may be equally as important as extrinsic ones in encouraging desired behaviour. The power of public participation in source reduction activities because the public "feels good" about it should not be underestimated. What remains is to make them gain satisfaction from the act of sou~ce reduction.
Research into recycling has shown,. in general, that local population, socioeconomic and political characteristics are less important in determining the relative success of programmes than are the types of policies chosen, how they are selected, and how they are implemented (Folz & Hazlett 1991; Granzin & Olsen 1991) . This recycling finding and the weak socioeconomic correlational results of this study suggest that future research avenues should examine source reduction programmes to determine which characteristics will lead to success rather than developing policy based on demographic factors.
There are some key differences between recycling and source reduction which may limit the applicability of the inferences which can be drawn from recycling programme research. One difference is that source reduction is less visible than recycling, so that social pressure, which can act to encourage recycling, may have less of a role in facilitating source reduction. For example, the social norms of a neighbourhood can cause people to put out their bins for recycling, but may exert less influence when the action, source reduction, cannot be seen. Another difference between source reduction and recycling is that individuals do not recycle due to the inconvenience of storing recyclables. This factor is unlikely to influence source reduction.
There are several gaps left by this study for future research. One, the measures of source reduction used did not represent all parts of the source reduction definition. These excluded components of source reduction including the reduction in consumption by individuals and the increase in the lifetime of the product. Two, the quality of the behavioural evidence offered shares the shortcoming of most behavioural research that * tends to measure behaviour by self-reporting. In fact, Rathje (1989a) and Rathje & Murphy (1992) suggest that a better self-reported measure of one's own recycling behaviour is one's reporting of a neighbour's recycling activity. This type of measure is probably more difficult to obtain for source reduction than for recycling as the less visible nature of source reduction makes observation of one's neighbour difficult.
Incorporating public attitudes into policy has several limitations. One, attitudes change with time so that this data should be used to develop a base line of understanding of public attitudes towards source reduction. Two, this study also does not consider under what conditions source reduction, recycling, or other waste management strategies are more appropriate using economic, environmental, political and other evaluation criteria. It leaves this analysis for others. A final limitation of incorporating public attitudes into environmental policy is that the public's knowledge and support for an issue do not always correspond closely with a more scientific assessment of the problem. For example, the public believes the solid waste problem is largely one of nonbiodegradable plastic and disposable diapers while those who study waste characterize it as one of primarily paper and yard waste (Rathje 1989a; Roper 1991) . This disjuncture between public attitudes and more scientifically assessed solutions remains one of the greatest challenges for policy-makers in the environmental field.
Conclusion
Source reduction is a potentially powerful approach for managing the waste problem. In fact, most environmental success stories over the last 20 years have been ones of reduction rather than control (Commoner 1990) . Lead, for example, was reduced from the atmosphere by removing it from gasoline rather than better controlling its emission through pollution control devices. This study provides empirical evidence for the degree of source reduction practiced, the support for this activity by the general public, and the relative ranking of this activity compaked to other waste management options such as recycling. The results indicate that source reduction is beginning to gain similar levels of support as recycling but has yet to achieve similar participation levels. This finding can be partly attributed to the newness of source reduction as a waste management strategy, the difficulty in conceptualizing this activity, and the lack of mechanisms to allow the public to participate. These latter two barriers, in particular, need to be addressed if source reduction is to move from the elusive to the concrete, from policy proposal to policy in action. The waste problem is also interesting for the light it sheds on other related policy problems. Most policies aimed at governing the general public's behaviour either encourage/require certain behaviours or discouragdprohibit others. Source reduction is a type of policy which encourages the public to actively not do something, Le. to not generate waste. The mechanisms which are developed to promote this activity need to incorporate lessons from solutions to -other policy problems, such as neighbourhood watch programmes for crime control, which are better solved by active prevention rather than control.
